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,QWURGXFWLRQ
7KH1RUGLF FRXQWULHV KDYH WRJHWKHU VSRQVRUHG D SURMHFW HQWLWOHG ³3DYHPHQW 3HUIRUPDQFH0RGHOV´
2QHDLPZDVWRYDOLGDWHPRGHOVWREHXVHGLQWKHGHVLJQRIQHZURDGV7KHYDOLGDWLRQKDVEHHQFDUULHGRXW
RQ HLJKW  ±  \HDU ROG/773 URDGV E\PHDVXULQJ WKHLU SHUIRUPDQFH7KH UHVXOWZDV VXFFHVVIXO$
PRGHOZKLFKLVHDV\WRXVHFRXOGEHXVHGWRSUHGLFWIXWXUHUXWWLQJLIWKHVWUHVVOHYHOZDVXQGHUDFHUWDLQ
IDWLJXH OHYHO WKH ³3ODVWLF 6KDNHGRZQ /LPLW´ DQG VKRZ WKH ULVN RI UXWWLQJ ZKHQ WKH VWUHVV OHYHO ZDV
DERYHWKLVOHYHO
7KH6KDNHGRZQWKHRU\
'XULQJ WKH \HDUV  WR  VHYHUDO UHVHDUFKHUV GHYHORSHG WKH 6KDNHGRZQ WKHRU\ IRU XQERXQG
IULFWLRQPDWHULDOV7KH\ IRXQGRQHVWUHVV OHYHO WKH ³3ODVWLF6KDNHGRZQ/LPLW´XQGHUZKLFK WKH UDWHRI
SHUPDQHQW GHIRUPDWLRQ GHFUHDVHV IRU HDFK ORDGLQJ )RU D VWUHVV VLWXDWLRQ DERYH WKLV OHYHO WKH UDWH RI
SHUPDQHQWGHIRUPDWLRQLVSURSRUWLRQDOWRWKHDPRXQWRIORDGLQJVXSWRDQRWKHUOHYHOWKH3ODVWLF&UHHS
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5HVXOWVIURPWKH1RUG)R8SURMHFW³3DYHPHQW3HUIRUPDQFH0RGHOV´
,Q WKH 1RUGLF SURMHFW ³3DYHPHQW 3HUIRUPDQFH 0RGHOV´ HLJKW /773 URDGV ZHUH IROORZHG XS DQG
DQDO\VHGVHHUHI>@6RPHRIWKHUHVXOWVIURPWKHDQDO\VHVZHUH



































x 0DWHULDO IORZ WKH GHIRUPDWLRQ LV ODUJH DQG DOPRVW SHUPDQHQW ZKLFK GHSHQGV RQ WKH JUDLQV LQ WKH
PDWHULDO WKDW ³IORZ´ VLGHZD\V7KLV WDNHVSODFHZKHQ WKH UHODWLRQVKLSEHWZHHQ WKH FRPSUHVVLRQ DQG
VKHDU VWUHVV H[FHHGV D FHUWDLQ OLPLW 7KHPDLQ UHDVRQ IRU SHUPDQHQW GHIRUPDWLRQV LV WKLV ³VLGHZD\V
IORZ´
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x 7KH DVSKDOW PDWHULDO LV DVVXPHG WR ZRUN DV D OLQHDU HODVWLF PDWHULDO İU  ı0U ZKHUH WKH UHVLOLHQW
PRGXOXV 0U LV VWURQJO\ GHSHQGDQW RQ WKH WHPSHUDWXUH RI WKH DVSKDOW 7KLV PHDQV WKDW WKH VWUHVV
VLWXDWLRQ LQD URDGVWUXFWXUH LVYHU\GLIIHUHQWDWGLIIHUHQW WHPSHUDWXUHV%HFDXVHRI WKLVEHWZHHQILYH
DQG QLQH GLIIHUHQW FDOFXODWLRQV RI WKH HODVWLF VWUHVVVWUDLQ KDYH EHHQ PDGH IRU WKH GLIIHUHQW




WKHVWUHVVOHYHOLQWKHPDWHULDO0U .āș.DQGİU ı0UĬ ıııZKLFKLVWKHVXPRIWKH
SULQFLSDO VWUHVVHV DQG. DQG. DUHPDWHULDO FRQVWDQWV WKDW KDYH EHHQ FDOFXODWHG IURP WULD[LDO WHVW
UHVXOWV
x 7KHVXEJUDGHPDWHULDO LVQRUPDOO\DVVXPHGWREHDOLQHDUHODVWLFPDWHULDO2QHUHDVRQIRUWKLVLV WKDW
WKHH[WUDVWUHVVGHSHQGLQJRQORDGLQJIURPWUDIILFLVORZ$QRWKHUUHDVRQLVWKDWPDWHULDOVOLNHFOD\DQG
VLOW\ IULFWLRQPDWHULDOVZLWK KLJKZDWHU FRQWHQW DUH DOPRVW OLQHDU HODVWLF7KH UHVLOLHQWPRGXOXVKDV
EHHQPHDVXUHGZLWK)DOOLQJ:HLJKW'HIOHFWRPHWHU):'














7KHRQO\SURJUDPZH IRXQGZKLFKFRXOG IXOILO WKHVHIRXUGHPDQGVZDV9lJ)(0VHH UHI >@7KLV
SURJUDPPD\EHEULHIO\GHVFULEHGDVIROORZV7KHLQSXWGDWDFRPSULVHURDGJHRPHWU\WKLFNQHVVRIOD\HUV
SRVLWLRQ RI ORDGLQJ HODVWLFLW\PRGXOXV IRU WKH ELWXPLQRXV ERXQG OD\HUV DQG OLQHDU HODVWLF RU QRQOLQHDU
HODVWLF UHVLOLHQW PRGXOXV 05   .Ĭ. IRU WKH XQERXQG OD\HUV 7KH ZHLJKW RI WKH URDG PDWHULDO LV




















ZDV FRPSDUHG ZLWK WKH PHDVXUHG UXW GHSWKV IURP WKH WUHQFK VWXG\ 8VLQJ WKHVH UHVXOWV DQ HPSLULFDO
PRGHOZDVGHYHORSHG WRFRUUHFW WKH UXWWLQJPRGHO WR UHIOHFW WKH VDPH WUHQGVRI WKHPHDVXUHG UXW LQ WKH
DVSKDOWOD\HUVDVDIXQFWLRQRIGHSWKZLWKLQWKH$&OD\HU7KLVPRGHOKDVEHHQXVHGLQWKLVSURMHFW






İS   3HUPDQHQWD[LDOVWUDLQ
SPD[TPD[  0D[LPXPYDOXHVRIWKHPHDQQRUPDOVWUHVVSDQGGHYLDWRU\VWUHVVT
1   1XPEHURIORDGF\FOHV
1   5HIHUHQFHQXPEHURIORDGF\FOHV










WKLV ERUGHU $ VOLJKW FKDQJH IRU H[DPSOH IURP  WR  ZKLFK LV IDU RXWVLGH WKH WROHUDQFH IRU





$PHWKRG WRGHWHUPLQH WKHHODVWLFG\QDPLFPRGXOXVDQGSKDVHDQJOH IRUELWXPLQRXVERXQGPDWHULDO
KDVEHHQGHYHORSHGE\1RUWK&DUROLQD6WDWH8QLYHUVLW\1&687KHWHVWFDQEHGRQHRQGULOOHGRXWFRUHV
IURP DQ H[LVWLQJ SDYHPHQW RQ VLWH$OO WHVWV KDYH EHHQ FDUULHG RXW E\ XVLQJ WKH ,'7PHWKRG7KH WHVW
PHWKRG IRU WKHGHWHUPLQDWLRQRI SDUDPHWHUV LQ WKHSHUPDQHQW GHIRUPDWLRQPRGHO LV WKH WULD[LDO WHVW LQ
DFFRUGDQFHZLWKWKH(1VWDQGDUGWHVWPHWKRG%




















x 7KH GLIIHUHQW WHPSHUDWXUH LQWHUYDOV IRU  RU  \HDUV DUH VLPXODWHG WR KDSSHQ LQ RQH \HDU 7KLV
VLPSOLILFDWLRQKDVQRJUHDW LQIOXHQFHRQ WKH ILQDO UHVXOW LQDFFRUGDQFH WRDOWHUQDWLYHSUHGLFWLRQV WKDW
KDYHEHHQPDGH7KHFDOFXODWLRQVVWDUWZLWKWKHFROGHVWSHULRGDQGWKHQWKHFDOFXODWLRQLVGRQHVWHSE\






x 2QHDVVXPSWLRQLQWKLVSURMHFW LV WKDWQRSHUPDQHQWGHIRUPDWLRQVDULVHZKHQWKHURDGLVIUR]HQOHVV
WKDQ]HURGHJUHHV
x 6RPH RWKHU IDFWRUV ZKLFK LQIOXHQFH WKH UXWWLQJ DUH WKH PRLVWXUH FRQWHQW LQ WKH XQERXQG IULFWLRQ




7ULD[LDOWHVWYDOXHV D D D






x 5Y LQ7UlGHWZLWKDQPP WKLFNDVSKDOWSDYHPHQWDQGDPP WKLFNEDVHRQDVXEJUDGHRI
JUDYHO7KHDFFXPXODWHG WUDIILF ORDGSHU ODQHRYHU\HDUV LV1HNY KHDY\D[OHV  WRQ
5HVXOWVIURPSUHGLFWLRQDQGPHDVXUHGUXWWLQJVHH7DEOHDQG)LJXUH
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3DYHPHQW %DVH6XEJU 7RWDO 3DYHPHQW %DVH6XEJU 7RWDO
(LQ+DOODQG      
5YLQ7UDGHW    PP PP 













DERYH WKH IDLOXUH OLPLW VHH )LJXUH  7KLV SUREDEO\ H[SODLQV WKH UHDVRQ IRU WKH FRQWLQXRXV UXWWLQJ
GXULQJ\HDUVWR








x 7KH WHVW VHFWLRQVZKLFK KDG WKHPRVW UXWWLQJ DOVRKDG WKHPRVW FUDFNLQJ DQG URXJKQHVV7KHPDLQ
UHDVRQLVSUREDEO\EHFDXVHWKHKLJKHUVWUHVVOHYHOVLQWKHURDGVWUXFWXUHKDGDQLQIOXHQFHRQDOO WKHVH
SHUIRUPDQFHIDFWRUV
x ,WZDVSRVVLEOH WRFDOFXODWH WKHSHUPDQHQWGHIRUPDWLRQV LQ WKHELWXPLQRXVERXQG OD\HUVZLWKDJRRG
OHYHORIDFFXUDF\IRUWKHLQYHVWLJDWHGURDGV7KHSDUDPHWHUVIURPWKHWHVWURDGWKH(LQ+DOODQGKDYH
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